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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device of a high contrast ratio and high aperture 
ratio by suppressing deterioration in the image quality 
caused by the disclination in a vertical alignment type 
liquid crystal display. 

SOLUTION: In a liquid crystal display deyice of a vertical 
alignment mode, a liquid crystal layer 25 having negative 
dielectric anisotropy is held between a pair of substrates 
13 and 14, vertical alignment processing is applied to the 
surface of each of substrates 13 and 14, and a plurality 
of pixel electrodes 1 are provided on the TFT array 
substrate 13. Moreover, an alignment control section 10 
which consists of the projected lines of an electrically 
conductive film fixed to the ground potential is provided 
below the edge part of each pixel electrode 1 on the 
TFT array substrate 13 through an insulation film 16. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this trcuislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While liquid crystal whose dielectric anisotropy is negative is pinched between substrates of a 

couple, vertical orientation processing is performed to a front face of each substrate of a substrate of said 
couple. It is liquid crystal equipment in vertical orientation mode in which two or more electrodes which 
drive said liquid crystal were prepared on one substrate of the substrates of said couple. Liquid crystal 
equipment characterized by having prepared an orientation control section which consists of an electric 
conduction film through an insulator layer in a location of a edge of each of said electrode on one 
[ said ] substrate which hits caudad, and fixing potential of said orientation control section to constant 
potential. 

[Claim 2] Liquid crystal equipment according to claim 1 characterized by for said two or more 
electrodes consisting of a pixel electrode of the shape of an abbreviation rectangle arranged in the shape 
of a matrix, and arranging said orientation control section along the side of said pixel electrode which 
extends in the direction of orientation given to a front face of one [ said ] substrate. 
[Claim 3] Liquid crystal equipment according to claim 2 characterized by consisting of a protruding line 
by which a transparence electric conduction film was prepared in a lower layer of said pixel electrode 
through an insulator layer, and said orientation control section was prepared on said transparence 
electric conduction film. 

[Claim 4] Liquid crystal equipment given in claim 1 characterized by said constant potential being 
ground potential thru/or any 1 term of 3. 

[Claim 5] A projection mold display characterized by having a Ught modulation means which becomes 
claim 1 which modulates light from the light source and said light source thru/or any 1 term of 4 from 
liquid crystal equipment of a publication, and a deUvery system which projects light modulated by said 
light modulation means. 

[Claim 6] Electronic equipment characterized by equipping claim 1 thru/or any 1 term of 4 with liquid 
crystal equipment of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the configuration of the liquid 
crystal equipment in vertical orientation mode especially about the projection mold display and 
electronic equipment which used liquid crystal equipment and this. 
[0002] 

[Description of the Prior Art] There are the Twisted Nematic (it is written as TN Twisted Nematic and 
the following) mode in which a liquid crystal molecule has distorted orientation in the direction vertical 
to a substrate by abbreviation parallel in the state of no voltage impressing in a substrate side, and 
vertical orientation mode the liquid crystal molecule carried out [ mode ] orientation vertically as 
orientation mode of liquid crystal equipment. Although TN mode was conventionally [ fields, such as 
reliability, to ] in use, since vertical orientation mode has the property which was excellent in some, the 
liquid crystal equipment in vertical orientation mode has attracted attention. 
[0003] For example, in vertical orientation mode, in order to use the condition (there is no optical 
retardation seen from the normal) that the liquid crystal molecule was vertically arranged to the substrate 
side, as a black display, the quality of a black display is good and high contrast is acquired. Moreover, in 
the vertical orientation mold LCD which is excellent in transverse-plane contrast, the viewing-angle 
range where fixed contrast is acquired becomes large as compared with TN (Twisted Nematic) liquid 
crystal in level orientation mode. Furthermore, if the technology of the formation of a multi-domain 
which hyperfractionation-izes the orientation condition of the liquid crystal in a pixel is adopted, a very 
large angle of visibility can be obtained. 

[0004] Moreover, in the liquid crystal equipment in vertical orientation mode, although the speed of 
responses from which a speed of response and orientation control have a closer relation as compared 
with other liquid crystal display modes, and are obtained according to the orientation condition differ 
greatly, it has the property that a speed of response is improved substantially, by giving bias to initial 
orientation. Since it has these advantages, the liquid crystal equipment in vertical orientation mode 
attracts attention in recent years as a liquid crystal Ught valve for images, such as the rear mold 
projection TV. 
[0005] 

[Problem(s) to be Solved by the Invention] While the liquid crystal equipment in vertical orientation 
mode has such an advantage, it has the following troubles. Generally it has the property that vertical 
orientation mode has weak orientation restraining force as compared with TN mode (an orientation 
condition dependency with the strong speed of response in vertical orientation mold liquid crystal 
equipment which was mentioned above is also considered to originate in this property). The liquid 
crystal at the time of voltage impression takes many directions of orientation easily transitionally, and 
unstable domain structure becomes is easy to be formed because orientation restraining force is weak. 
[0006] Although it falls in the uniform direction altogether from the condition that the liquid crystal 
molecule started if horizontal electric field do not act on liquid crystal when especially a pre tilt angle is 
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small, when the horizontal electric field from the pixel electrode which adjoins, for example act, a liquid 
crystal molecule will fall in the various directions within a pixel If line reversal, dot reversal, etc. are 
especially used as the actuation method, the above-mentioned inclination will appear notably under the 
effect of the strong horizontal electric field which the voltage of reversed polarity is impressed to an 
adjoining pixel electrode, and are produced. For example, since all the pixels of the perimeter 
surrounding one pixel serve as reversed polarity in dot reversal actuation, the liquid crystal molecule 
falls towards the core, respectively from the periphery section of each side of a rectangular pixel, and, in 
line reversal actuation, will break down from pixel inter-electrode [ adjacent ] towards the core from the 
side of the side which has a polar difference electrically. 

[0007] And as a result of a liquid crystal molecule's falling towards a core from the periphery section of 
each side of a pixel, the boundary of a domain is made along with the diagonal hne of a rectangular 
pixel, and this portion serves as a field where permeability is low, and the so-called disclination line. 
With the liquid crystal equipment in vertical orientation mode, since orientation restraining force is 
weak from the first and unstable domain structure is easy to be formed, the phenomenon in which the 
disclination line of the center of a pixel mentioned above is unsteady with the variation in few 
turbulence and its occasional voltage impression condition of the orientation processing on a substrate 
etc. may arise. Although it did not become a not much big problem as long as it had generated in the 
always same part when it was the disclination line which is not so large, the motion of a disclination line 
had a problem in a user's eyes in that it is checked by looking as a flicker of an image. 
[0008] Furthermore, when the field of a disclination line became large, the problem of falling 
substantially also had the contrast of a screen. Although a means to avoid deterioration of the image 
quality by discUnation by various technique from the former is proposed, by the method of hiding the 
generating field of disclination using a protection-from-light layer etc., a numerical aperture will fall and 
the brightness of a screen will fall. Therefore, offer of a means to control deterioration of the image 
quality by disclination after securing a certain amount of numerical aperture is desired. 
[0009] The structure for controlling the dischnation in the Uquid crystal display in vertical orientation 
mode is indicated by JP,1 1-212053,A. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are representative circuit schematics, such as a switching element in two or more 
pixels which constitute the viewing area of the liquid crystal equipment of the gestalt of 1 operation of 

this invention, and a signal line. 

[Drawing 2] It is the plan of a pixel where the TFT array substrate of this liquid crystal equipment 
adjoins. 

[Drawing 3] It is the cross section which meets the A- A* line of drawing 2 . 
[Drawing 4] It is the cross section which meets the B-B' line of drawing 2 . 

[Drawing 5] It is drawing showing the situation of the vertical electric field generated between a pixel 
electrode and an orientation control section at the time of voltage impression of this liquid crystal 
equipment, and the condition of having cut towards meeting the scanning line (direction which meets 
the B-B* line of drawing 2 ) is shown. 

[Drawing 6] It is this drawing and the condition of having cut towards meeting the data line (direction 
which meets the C-C* line of drawing 2 ) is shown. 

[Drawing 7] It is drawing showing an example of the projection mold liquid crystal display equipped 
with this liquid crystal equipment. 

[Drawing 8] It is drawing showing an example of electronic equipment equipped with this liquid crystal 
equipment. 

[Drawing 9] It is drawing showing other examples of**** electronic equipment. 

[Drawing 10] It is drawing showing the example of further others of**** electronic equipment. 

[Description of Notations] 

1 Pixel Electrode (Electrode) 

2 TFT (Switching Element) 

3 Data Line 

4 Scanning Line 

10 Orientation Control Section 
1112 Transparence substrate 

13 TFT Array Substrate 

14 Opposite Substrate 

15 Transparence Electric Conduction Film 

16 Insulator Layer 

20 Common Electrode 

21 22 Orientation fibn 
25 Liquid Crystal Layer 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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[Drawing 9] 
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